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(57) Abstract: 

PROBLEM TO BE SOLVED: To enable satisfactory 
carrier injection and optical confinement in a double 
heterostructure portion, using a gallium nitride compound 
semiconductor material, and enable utilization of the 
laser as a light source of a short wavelength, oscillating 
at a low-threshold value. 

SOLUTION: A semiconductor laser has a double 
heterostructure portion using a gallium nitride compound 
semiconductor material, in which an active layer 106 is 
provided between an n-type clad layer 1 04 and a p-type 
clad layer 108, on a sapphire substrate 101. In the 
semiconductor laser, the double heterostructure portion 
is formed on the sapphire substrate 101, via a GaN 
buffer layer 102 and is formed as a mesa type. Both 
lateral sides of the mesa-type structure is filled with GaN 
current blocking layers 110 having high resistance. 
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*Ji (Kft&UB) 1 1 OIZiSttlLfcZ n©>SttJl 1 0 6 
^©i£ifc£«i;t;iJUTu-£o d©*^£. tfJU^-f >/i<^> 

[0 0 3 7] (^2ffliW) *^fflM2 
©^48ii$:^t-»TSiaTrfei.o fcfc. EH hlsl-SP^ 

[0038] *3gA&&fs/><$ 1 a>nmftmtmtj:z>& 

l*> *5vKI1 04, *"-f KI10 5, >£'£/i 1 0 
6, ii-i KJg 10 7, KJ1 1 08frb&5y^ 

ffi^KfcUT. *««]©* KJH"0 4©— gpfe»L 



1 1 01*. A 1 Sttnl'A 1 Ga N£ 
[0 0 3 9] ^©«fcdJ&tSfi£T*.til*. $fc©*1©St*S 

1 1 OtfnSGaNH 0 3 tigf 5©Trlifc < . n£! 
A1GaN^7>yKl1 0 4 i^TS C £|;:&S©T. 
'J - * «%©{£)«£ AC U£ UfiI©{£T£l;fcfr ?> Zt*< 

[00 4 0] EP^*HSiiB®TI±, GaNfii|7o^ 
J11 1 OSnSGa A 1 N A^fc-S y KH 1 0 

3 ©^®^ai^-tl:^©±lCS^^-tt S Zt\z£t)B 
^dcLT^^-5o -©*§-&. g^ya-y^Jll 1 0 h IT 
li. ZnK-7G a Nfcf ©HS^IdSiftfci© i 

Lt\ 0 A 1 Z-SSmWlZlZ, Ga A 1 N, 

I n G a A 1 N^fA<fei»o A 1 ^Hmm±iZG a N 

{Dmy&ynvtmzmm-rzz.t-c &±j$&^nffi.& 

£ tl * © Tf fc * o 
[004 1 ] fefc, 13 7Mi>£'t£JlSP#£U 1 tlal^ld 

[0 0 4 2] Sfe, El 1 8IC^t-«fc^lds m&7uy* 
^1 1 OlCtpIGaAl IMJf 1 0 8$:Ji5MLTS3< 
C ii IZ J; 0 . a£ftt&d«& *Afn/t'J7 T«H! r 4 

4o 

[0 0 4 3] (^3©H«gmPJ) H4I4, *^©^2 
©*^«iftft^-r««aH (a) tmfcffl (b) trfe^o 
i>BW3tt**t4o 

[004 4] ^USS^®^ 1 ©ftfieglB j:S«c«^l 

nfiij«^1 1 1#JlC<BoTJfifiEUfcZi:lCfeSo EP 

<x niffil 1 1«C«-3TJBJ«**l. n«S«i1 1 

1 ffl'J©@a^O'V^S©i|Bl*1 OAtmtft^TUSo 
[00 4 5] Z©«t -5 5t©^ 1 ©§!«£ 

'o) o 

[0 0 4 6] y^i/^-rofliigaji^filcdtifc 
v^gp©<|is©3{sy l ± v 2o«jjirtTfc*ztA<a* 
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< aCit K> . H)^ ©BET 7 «v :7"©J§»Elc:&o 

0. 5 — 3. 3 //m, ^ h-5-YrgP/)^^^gP(7)4ffi 

[0 0 4 7] E]4a)4gfiElCfctNTs * h ^ -T :7gp 

CD*B&, nfflMt&l 1 1 fc*>a>*^B9JCD 

♦iff) 1 /5 01iLTl3i$^-r§o ZJMZ^O. ^h^-T^" 

* h^:/SP©f^S^S £ Sift J11 1 OcdH 

«t o t ?miik£<d Htm? * mtr iztt^nt. 

[0 0 4 8] «efc\ H14-7rl*MQW>Stt^gP»^#-jlfc 

IS 1 ©**t»l«-CWW Lfc J: -5 "TABUfe 

•So £€>I3, *flM^fiS©J;5l3* h^-*:7gp#£*«fr 
«fc "3 UMlCf HUI3E1 2 ^El 3 (3^ Ufc4» 

[0 0 4 9] (gl4©j|j&£Jfj<g) H5|i x *3gB,8©f&4 

[0 0 5 0] "9-7 7"f 7^*5 2 0 1 ±13, G aNA»;7 
7120 24^lTnSGaNlD>^i7 H2 0 3tf 
ff£jj££*U ?-©±l3nSA lGaN^7'yK1204, 
InGaN-MQWgttl2 0 5, pSA 1 GaN^7 
>yh'12 0 6, pMG aN12 0 7 tfmffiZtltzVy^ 

[0 0 5 1 ] X ■y-SHBftOSSttJi 2 0 5 (DffiflUl— SPIft 

^roSdfcliiSttJB 2 0 5 «fc •)Stff*^ft^ 
(Al, In) GaN@(7^h7>^- h/1) 2 1 

a Niltoii^ 2 1 2tnSGa N iltoii.fr JI 2 1 

[0 0 5 2] yHtSSflfitaWl/nSSGa N«2 1 3±I3 
I* pSG aND>^*M208 *i 4 JfcnS 

GaNlJ>^^ h 2 0 3£D-gP#gfcB-f •!. cfc-5l3&Jl 

aND>^ni2 0 3±ldlinfl'J©S2 2 1 #Jgfi5c£ 
tis p^Ga.Nza^-J' K/12 0 8±(3lip$J«®2 2 

[0 0 5 3] *SUtJgfl8t*J t»Tli» iittl 2 0 5 J: K> 
JB#f*a«<Kl.* ( A 1 , In) Ga Nil 211 ft>SttJB2 

0 5ldigUTJf^-ri)^i:l3cfc t> s >£ttJf 2 0 5 ^©3t 



2 12, nSGaNai!)3i*fl2 1 3 J:'0 SSttJH 2 0 

5 'NoasKWtfRjufcfc o > attJi 205 ^<o«ata 

2 0 8a>3tjB£ftl;:pmS2 2 2fc»rijr*a t » 
ttl«i£»|2 12,21 3©p nJSS-&lC«fc *>5SttJB 
2 0 5C»jRft«lcaA*ti4o c:fl!>J;5*:*lin?li* p 

mm®2 2 2©=>>** m«*is<-p#.5fca6s as 

«»A<^ffiT«*HiA<*lBl;:|n]±-fSo piGa 
N=]>^>? KJB2 O8K:J:0*^*iEj!>«P£fl;**lTl* 

[0054] «jt*ftc*jt»Ti*» pyjir^affim* 
*y-mzjiv : ?>'/Tz>i5mt.-mzR i e *i 
Stf. c<z)l»ictt«*iiicyy-s;*#x.*o c©fc 

[0 0 5 5] BP^, RIEfTh - 7-fi>yf>?UT^ 

MocvDa«>icj:»)Stoa*ric*r*w 

13, atinME8 0 O'C-eftftLTNHi ^as«o>«e 
<ti>i, SSilii'yf >^tiio InGaN 
■iix!»f>yb-htf*s < yy-a»<D}sttJi 2 o 5 
ttMi:mf>* r 4n, R i Ei3«fc-g>y*-v/l©p$ 
4*«SST?64. 3l£fft$* &K»£8 0 0'C77ftftU 
TNH, #>liftttfc$ <-*-££: * h^>*/K- M3 
it)i^>^ tifciStt Jiaifl- i: X *Jft»©ft I3*§H 

*u •;si*/i2 o 5\zm$Li3mmmz ! ,s. 

[0 0 5 6] 18 6*1/18 714, |S]f£jffiJf$fi§©$^XfI& 
^-TBrSH^feSo £-f, H16 (a) 13^-TJ; 3 13. -tf- 
77-f TStS2 0 1 ±I3J1£ 5 0 nmCDG aN/tu/7? 
JI2 0 2, Jp£4 / um©n§!GaNJI=i>£'J' K20 
3. Jl* 1 /im©nIA 1 GaN^7-y KI2 04, I 
£0. 3Atm©InGaN-MQWStti20 5 v 
lMm©pIAlGaN^77K12 06,I*0. 5 
/zmfflpiGaNI7&MOCV D>Sl3ck "9JK?^fi-r 
i. 

[0 0 5 7] JfcUT?* 13 6 (b) CSti^Cv P^G 
a NJ12 0 7©^®I3S iO, 12 3-1 €:»fiSLfc«. 
P E P>il3«t "9/f^-x>^Lx X.yf>^LlpSG 
a NJ12 0 7 ^Stb^-ttT. R I EJSI3.J; "P n£G a N 
JS2 0 3A<Stb-r^^trXvv^>^-ri, 0 ^CTr, ±13 
fflSiO, 12 3 1 <DJl*- = >Vts ?*ii£-ri»J;-5l3 

[0 0 5 8] ;^t\T% MOC V DJ5tfr*pcpT-8 0 0°CI3 
«filLT*Ss N Hj *'^Sftft2 1/». N i 
2 01/dfeSft-rt. B6 (c) llStiol^ 
*"Xir.y^>y*ti % -1*l3)tgi4JB 2 0 5©i55ffi'JA<-gp^ 
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i£ftl>o 

[0059] an-e* n h, xxmrni 0 1 N, 

HXi&&2 0 1 fc» 0 6(d) I3^-T«t3 

ft* <fc 3 KigJi/I (77 h7>7*- SJI) 2 1 1 

[00 6 0] &U7r, H7 (e) K^-f «fc -5 |;; x pIG 
a NJ146ii*iJl 2 12, nIG a NittoiiafJl 2 13© 
«;:7rt7 - 0'y£JI£Jfc/5rfSo ±BLfc>Ste«iWW 
(D*7l'Vf>^ 73. h-7>X/K- hJl©Jf$J5Ju ass 
7n<y ^M(DW>mt, MOCV D(Dfztb(Dl%WHXWi& 

o T ^ A^Mtf I- HS £ ft* 3 1 ti o 

[0 0 6 1 ] JfcUT\ EI 7 (f ) IZTjkTJiolZ. SIS© 

S i Ot JR2 3 1 SHiUpSGaND^^ KJ12 

08*^cfi^-ti:*o i*U7? N B] 7 (g) i;^T«kdir N 

SiO l i2 3 14»flltUfc«, PEP»CJ:!»t*-. 
l'yf>^LTpIGa N3>^^hi208 

£^dj£-tf:7\ RIE»CJ;9nSGaND>**H 

2 0 3j!>««,4irS*T?xy?>$r-rSo 
[0 0 6 2] ftUT?, n#Jf@2 2 1 t UT Ti/Au 

flUMt«}£J$U *6f;:p««i2 2 2 LTN i /A 

ibei 3 csr«KS*«ff 6ft* 0 

[0 0 6 3] ^©«k-9l^UTf#^ftfc*^f*U--tfl30 
ftH8 (a) (b) C^fo *Sat»IBi?l±s. «e*««k 
fcx ^x/\^Snl3Hr3tf'J>£^fc«K Tvyiboffiom 

[0 0 6 4] m4a>9&mt&a>x&w) mAvmrnm 

mr-lt. ?7 h^>XrK- MzJ;-&$£IIJf 2 1 1 £>S1£ 
12 0 5©#Jgpt±t|0<-9-^g[i|^fi)cLfc/)<v B9 9 

(a) t^-TJ;-5lC i£1£Ji2 0 5<Dfl!lS|{a>»(CliSJ| 
2 1 1 *«fiSr«J:-5liLTt.«tt»o 

[0 0 6 5] ta7D'V^lMf Lt, P n3**g 

•££*'Jffl LfcfcrofiRSrs El 9 (b) 
GaN(0^12 1 5 Id LTt, «fct\ 0 ££13. El 9 

(c) iZ^T^olZ, >Sttl2 0 5 < jc>v^>^ 

[0066] (^5©n*s^s|) eh oi*s 

5 ©n/fS^Ksid^*) * aitar v oi±mt-&m*mw u - 

IfO^Wiife^-rWffiHTfeSo aMMffifittHI 

[0 0 6 7] El if 3 0 1 lit7 7-f7M"Cfe^ d© 
StS3 0 1 JbldGa NU>y77l3 0 2, nSGaND 



>^^hI3 03, nIAl GaN^7'y KJB 3 0 4, 
nfGaN^M13 05, I nGaN^&feSMQWiS 
14JI30 6, pl^Ga N^>£JI3 0 7 , pSA 1 G a N 
^7'vK1308, A 1 G a N «5fty □ 7^3 1 0, 
piGaND>^^ hi! 3 0 9#JF*/5££ftTl\.& 0 dft 
£>©*£Iifi£Jlli.. MOC V DJiaEtMiMB E>Sl3<toT 

fT^bft-So 

[0 0 6 8] pSAl GaN^7>yK@3 08frf,nS 
A 1 GaN^7'V KJB 3 0 4 * "eiiy-f-gP^I^UTx.y 
^>yi^*£ft, C©i»«l;:i*iStrt©Al GaNlijS7 
□ «y£ JI3 1 0/)<fl5fi££fti)o pSG a N hi! 
3 0 9*^ ngG aN3>?ni303 $ 7? tfgSfl-ft 
l;:r**£ft % nIGa N=i>*£ hi 3 0 3 _hld(i nfl'J 
S«S3 1 1 , pSGaND>*^ hJI3 0 9Jbl^(*p<B'J 
tt«S3 1 2AW^ft§„ 

[0 0 6 9] Cl©U--tf©>&ttJIgISIi, In, G a ,., 
N#pl/In, Ga,-d NffSJI (c>d) 
^Ii?#p, aif G a N«iBI6Klt£S C HDSh 

[0070] Atttt&tgj&&v«j|©0tJ*©0i&iFr 

t, Mi?#pttlni.i GauN#pl (2n 

m) / I ni.iiGao.ii N»MJI (4 nm) ©5^6> 
fet)v Ga N^«JB©J¥£l**ft*ft0. 1 Mmlrfc 
£>o Sfc, ]55^^»v K/ilix nMG ao .i A 1 o.,i N 
(0. 3£im) \ pIGauiAluiN (0. 3 At 
m) fr"3&-!>o 

[0 07 1 ] £CT«Bfe©lis *3£3&ai*«*- K« 

A N T-fc*o SttJBtt©«li&ft<3fc£ ftttx A N 
JB©ttfiSTM**4„ *£ffi|gfB©01-?B. i!&*JI£G 
a* k A 1 o oi N t 3 yQs&l /umt Lfco 

[0 07 2] n-e, ^^a*«t^E- KSSUfcMT 

■5feto©7. h ^-f ^ifBtJlii^lfflfift^fflM^lZOttT 
Ifts^ti.,, E11 1 1*1 n 0 I Ga.., N#rJ1 (2 n 
m) /I n 0 os G a o.is NPf^Jl (4 nm) fr^k*^ 

mm.^#pffi& (mfcm, <y kji©/ox -SMiin 
1 otmm) ziztemmzm^m-B;. Ga,.. ai , 

NiIii^l©A 1 Jffl^xlc:«LT7l<^^- K©1 ft^E 
- K (iStf:^- K) A<7J-y h*7i:ft5*ttx HP*.** 

^"o-v h Ufcfe©T-fc-i)o SSfel^tt- K^^SI 

mr^izit, x s^^^iiswii^©Ei©a$STr^£ft/c 

[0 0 7 3] iS^*.«^li^+ 'J7i:3tft«l*i*JCHi; 
iA46> ®L§t^-C©^iJi4S|Iiri»©l3®UfeffiigT: 

7?ii*©iH»£j«ttl;:fT-5!&BJ!><fcSo ^ 
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[0 0 7 4] *1fi|g£]±3&l$*# <T£>l;:li. 7*¥#ft 
©Siff^AN£'Jv£ <TZ. Ep-£iI&*JI©A 1 fflfig 
£/J*£ < tni^iUo fflU AN©fcHS(i$§fi£^JStJi© 

-T-51'li. El 1 1 frt><&ft%<k.olz. X-*tm& 1 Aimiy. 

[0 0 7 5] Z©*-tNg£*# <fi>^>Si: LT, Bim 

X S7-f7rti*)^$ < Lfeffi&T £>£><> c©*g-&. m 
tfi&m A N [ia^©7t^8St lii£©H ©ffi i: fc § tf v 

KftJKfiSr*s l 

[0076] mmmmm, mmtn+mmm, mmim* 

(a) (b) iC^Lfco WJteSSAttt^K^a***- 
^-f X^^©KBfflT(ifttN^L\1#14T:fei, 0 HI 2 

(a) (b) ^e,^s«t3ii> mmmto.mi*ftimmeff 
h#-zr#-5o eu x h^^©*£i^sii)rai«;* 

Kfc*sME- Kt©S^SA<*Hfl*)l'l±0T-teSfc 
[0 0 7 7] CtiKttUT, JS^SIiHSJ/f^lSISi: 

0!i&;*©ig 6 (ommm-evnty-t- % 0 
[00 7 8] (is 6 onmmm mi 3 1*. *$P£©fg 

-tf©*Tffljt?&^T»r®l21TfeSo EH Ofcp]- 

[0079] ^mffimmtfm 1 o i;^ Lfct£ 5 ©suwsjfj 

f8£g&£»Sili. g/fi^D -y^Jl^stetn;© I n 0 . i G 
a o.i NJI3 5 9 t Lfc^ttfe-So CtLlZ^fcO^ «3fc 
7o.y/7Ji3 5 9©SJ/f*l*. y^b^^DfflitSP©^ 
fl®#f* J; <fcl>o tt^^O'v <7/I3 5 9 

©/ \- > k =p *v ytzmttRZ mm? & #p ji t m i; t- 
% r=. to . is^ttT * -v u t 7 #>±a £ ttfr t * Wsg-e 14 , 

[0080] ^mmmm-cit, x h ^ -< 3^mt 



b 5 -f t, * * t \ t. &m 1*$> 5 o 

[008 1 JH14 (a) (b) li, ^7J^xDiI 
gproA^y-^^Ell 3 I^L/^fcSlJ&^fc PILE'S- 

BflUfcii'PTfei.^. 01 4 (b) A^«-S<t3l3. X 
K^-Y^"l@3 AtmifiaTlis 1 Jfc^E- Ki:!**- Kh 
<Dm*mW±Z <> ^O***- K©^t»J±^6*)'J^ 

[0 0 8 2] (^7©H*£Jf$ffi) EI1 5 It. *%ty<Dm 

■tf©^T«^«:^-raif®iin?fei.o s*ffiatttia 5 iz:^ 

[0083] H*401 7 -f ^atStfc 0 . C© 

StS401±tGaNA'-y77a40 2, nIGaND 
>^^hJ14 0 3 ) nSGaAlN^7'yh'i404, 
nIGaNSsSI4 5 4, I n G a N ^1IT#P 4 0 
5, pS!G a N*|}#J14 5 6, pSGaAl N?7-v K 
/14 0 6, pSGaN + t'y7I40 7, GaNif^ 
1 1 , pSI nGaNiI52^J14 1 2, nIGaN 
aa*il41 3, pSGa N=i>^^ h«4 0 8A<JfJj5£ 
*tiTl>i.o 4 2 1lin#jm«S. 4 2 2l*p#JB«sT?fe 

So 

[0 0 8 4] *nmzmT-&. pmi nGaNilii*^ 
4 1 2©M^ir e kti N ^*^Sit$miLrui.o SO 
3©a^i^4 1 2©A'> K^^-y^&JS'ttiigll© 

^ <TZZ£\Z£.K), %Wc l &&\Ztt\ J -cm!k**3-^ : bm 
ht5^hA<T^I,oM^I^ p3!InGaNif& 

^ji4i 2© i nmf&*#F s mtmtfr!&^te*£ <t 

[0 08 5] 8 (Dmm^PM) ffl 1 6^.1/111 7(4, 
*%W<DWi 8 ©^m^Sl-^^S^^b*' U A?Mb-£#J 

-7 1 □ 4S^SP © p< ^48^©^ fi£ ^ □ -b X 4 ^ L T t n 

[0 0 8 6] ^-T, H11 6 (a) I^^T«t^l3 v t7 7 
47mk5 0 1 ±ldip^ 5 0 nm©G aNn.y7?15 
0 2^11, ?-©±lrJp^4Mm©n§2GaN=i>^ 
^hI5 0 3, 1 /imOnIA lGaN*7'>Kl 
504, fiO. 3/UmfflInGaN-MQWiStti5 
0 5, m £ 1 MmfflpIA lGaN777KI5 0 6, 
Jl^O. 5^mfflp£GaNf5 0 7^MOCVD^l; 
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[0 08 7] #l\Tr, 01 6 (b) iZTp-fJiolZ. pm 
Ga N15 0 7±|;S i O, 1531 V DfelZJ: 

0 0.4^ migifg b , *<D±\Z V VI U V 

X Kfrt>&£> 3MU v*. S£Jf$fi£Ufc 0 BP^x SiQ 
8g5 3 1 ±ld^1 ©U5>-* h 5 3 2£3/zm©J?£l3^ 
=fcU 2 5 0 o C<Z)S^IISIMl3 2 O^felHSLTUvT. h 

(Dmmm&'u-ottk. t i (xi* a i ) is 3 3 &a 

^ tf-A^*>S-e 1 0 0-2 0 0 nmCOJp^ld^L^ 
^©±I*S 2fl)Uy7S 5 3 4$lAf m©H£ I'^fr L 
fc« ?lt, k>7 h 5 3 4{ZTHm^ya-{zXtZJ:>) . 
0!lxl£1 //m*!©*. h ^ -Y X - > £ ffsfi£ L 0 
[0 0 8 8] 016 (c) ic:^-r«kaicis «fg 

1i*Z:m^fz.femWi<<*>V-UnLvJ-^>/ (RIB 
E) Id^O, Uv7h 5 3 4S?X^l;Tii5 33S 

[0 0 8 9] 01 7 (d) lzijtT.fc-51;:* MX 

73*X6fflUfcR I B E\Z&*), Tii5 3 3gy-X^i; 
l/v7 h 5 3 2*m®.^v : f-><?^, X h7-f7/t^- 

>ste^b/c 0 z<Dt^, u~>'x s 5 3 2itmzmtn& 

Tfe^„ Z©J;dfcX*Il::«fc tK R&SiS<Dfli]M£*-r-5 
UvX hVX££fMrr-2>C:i:Jb<7;£fco 

[0 0 9 0] 01 7 (e) ic^t-«k-5ic u->- 

X h 5 3 2&1/T i J@|5 3 3 Z^XtlZ, RIETSi 
O, K531 *Mi'Vf>?L, 7(f) 
Id^-f £51'. *1f7. h^-YXm^CD/ctoCDgtRJC'y^ 
>^£fi^£o ^(Dtem. *I1 yumT-SiS*#JM&*^- 

[0091] omjusii, mn-7uy*m (m&&m) 
©jas, hJi©i&ft, »Kfflim»i£/ft©fett© 
^■y-switffl^fiS (fjxis, 0 6st/0 7ir^-rxg) 

[0 0 9 2] C(D«fcdlCl*IIJSffi»8li«t^xli> 31l/v 
X S^fflUi-ChlClcfc'?, 3£U*+fX h^XTrfcftJffl) 
< BtittZ Z £ #7? & x ffi 1 ~* 7 ©£Jtt£fBl;:|g 
0^Lfe«fc-5 7&:iSJA^^ (BH) fflb— y*ffl«jfiK» U 

SIT:. «^Sff5LTH*£1--i)it^'C : t-l)o 
[0 0 9 3] 

77, ?7)\s^ammmz£iif&* WTv^ATkifft 
offl i;a«> & -5 z. t /><t? ^ s l # t xtti?*fs 



[BH5©ffi¥&lftJ3] 
*^Wit**-r»rifiBlo 

[0 2] *1 ©£traiB©£J&01&;i*?X?ffliaBriB 

m„ 

[03] m2oymmmizmt>zit'£;V)*mfti'— tf© 
[04] ^2©s*£ff^ic^s<b-&^^u— tf© 

[0 5] lfl3(D|IMmflSCfiR43«fb$*¥*#U— tf© 
****&^T*«JlBlfc»iEBIo 

[0 6] «4©*it»||Ci3W-***f*U-1f©«BiX 
^©HU^?&^t-airS0o 

[07] »4©5HSJe«CtJlt4**f*U— tf©«itX 

[08] »4©SaB««Cfelt***f»lx--if©3t/'C'7 
-aulEfttttStH. 

[0 9] lg 4 ©Htt^flB©«^M6^r* : FMjaKS 

Ho 

[010] mb<Dmmmiz%t>^it^m^mw^-v 

[011] m'/tK^E— K*v h*7*ffS:*tEl 0 

[012] furaftfts, ssgwarai!. Eims&mcDtt 

[013] ft6©£^ffif;:ffi:b«fc^*«ftU--if 

©MiT*§ijg£^-r»rM0 o 
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